Orienting our gaze or attention to the location of tactile events in the skin feels natural and effortless. However, this process requires combining somatosensory and proprioceptive information in a non-trivial, time consuming, fashion. Here we address the time course of tactile remapping, from somatotopicallybased representations, to a spatiotopic reference frame. We compared electrical responses at the scalp evoked by touch at one finger as participants held their arms straight or else, crossed about the body midline. This postural manipulation creates a conflict between frames of reference, which can be used to reveal the consequences of spatial remapping. Behavioural performance was gauged online for crossed and uncrossed postures using bimanual temporal order judgment (TOJ) trials occurring occasionally during the recording session. The first electrophysiological signs of tactile remapping were observed around 70 ms after the tactile event, overlapping in time with the somatosensory component N80. This electrophysiological effect was strongly lateralized to the left scalp and independent of the hand being stimulated. Moreover, participants who manifested a stronger behavioural conflict between frames of reference in the TOJ task displayed a larger electrophysiological effect. Based on these findings, and the known properties of the somatosensory network, we argue that remapping of tactile space depends on fast feedback projections from association areas of the parietal cortex, and encompasses a left-lateralized fronto-parietal network supporting the selection of guided actions.
Introduction
Representing the spatial origin of sensory stimulation is of the essence in many of the motor and cognitive behaviours displayed by most animals, including humans. However, the coordination between the various spatial reference frames in which information is encoded represents a fundamental challenge. For example, visual stimuli are initially represented in retinotopic coordinates, but oculomotor behaviour unfolds in a head/trunk-centred coordinate system (Duhamel, Bremmer, BenHamed, & Graf, 1997; Avillac, Deneve, Olivier, Pouget, & Duhamel, 2005; Schlack, Sterbing-D'Angelo, Hartung, Hoffmann, & Bremmer, 2005) . Similarly, in touch, sensations on the skin are initially projected to somatotopically-organised maps in somatosensory cortex, and then quickly referred to an external frame of reference that represents information relative to some body part, thus providing an adequate read-out for effector systems (Pouget & Sejnowski, 1997; Cohen & Andersen, 2004 ). Here we address the time course of this tactile remapping process, and in particular, we track down its earlier stages. Our aim is to infer some of the functional properties of the brain circuit that supports this relatively unknown aspect of human spatial processing.
Evidence for the dominance of an external reference frame in the execution of tactile tasks comes from deficits in brain damaged patients (e.g., Aglioti, Smania, & Peru, 1999; Moscovitch & Behrmann, 1994) and posture-related studies in healthy humans, often with crossed-hands (Soto-Faraco, Ronald, & Spence, 2004; Spence, Pavani, & Driver, 2004) . Crossing the hands over about the body midline induces a misalignment between the anatomical location in body space and the external origin of tactile events, thus offering a chance to dissociate the dominance of one or the other type of representation. Several prior studies show that crossmodal interactions (Spence et al., 2004) and attention orienting (Kennett, Eimer, Spence, & Driver, 2001 ) tested with crossed hands often abide to an external frame of reference. Thus, in cross-modal cueing, a touch at one hand facilitates detection of upcoming visual targets near that hand (presented 200-350 ms later), regardless of where the hand is placed in space (Kennett et al., 2001; Kennett, Spence, & Driver, 2002) . Interestingly, however, Azañón and Soto-Faraco (2008a) found that at shorter cue-target intervals (30-60 ms), this spatial validity effect depends instead on the anatomical side of the stimulated hand, reflecting the initial 
